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(54) A magnet type electric motor and generator 

(57) To obtain the magnetic flux increase of the air 
gap, a radial slit for inserting a magnet is provided in a 
respective pole iron core, and the length of the magnet 
is adjusted to a radial direction and to an axial direction. 
In particular, when the magnetic flux is tried to strength- 
en, a strong magnetic flux magnet and a magnet which 
is inserted fully into the slit are used. Further, forming 
an attachment and detachment structure, it is possible 
to carry out easily the alternation and the adjustment of 
the characteristics of a magnet type electric motor and 
the generator. Next, in a single magnet, since there are 
limit in the structure and the magnetic force, further 
when the magnetic force of the air gap is tried to 



strengthen, plural magnets are combined effectively 
every pole. Further, in a case of a weak magnetic flux 
magnet, the adjustment of the length of the axial direc- 
tion and the arrangement of an empty space of the mag- 
net iron core and a three-dimensional face of the mag- 
netic pole are utilized fully and the characteristic same 
to the strong magnetic flux magnet can be obtained fur- 
ther. The performance and the efficiency of the magnet 
type electric motor and generator can be improved, in 
accordance with the devices in the structure, the size 
and the arrangement of an iron core for aiming the mag- 
netic flux increase in an air gap portion an aimed mag- 
netic type electric machine can be obtained. 




r- 13 18 19 

Q. 
LU 



Printed by Jouve. 75001 PARIS (FR) 



BNSDOCID: <EP 1 003267 A2_ I. > 



EP 1 003 267 A2 

Description 

Background of the Invention: 

5 [0001] The present invention relates to a magnet type electric motor and generator and in particular to in a magnet 
type electric motor and generator a magnetic pole structure is constituted to obtain an output improvement, an output 
adjustment and an efficiency improvement, etc, of the magnet type electric motor and generator. 
[0002] Up to now, in a conventional magnet type electric motor and generator, a magnet arrangement is a cylindrical 
shape, or magnets are formed by magnetizing a disc-like shape material, or separation magnets are used by arranging 

io with a circumferential shape. Accordingly, the magnetic field of an air gap formed between a rotor and a stator is 
influenced by the magnetic force of the magnet and, as a result an output and an efficiency of the magnet type electric 
motor and generator are determined naturally. 

[0003] Recently, under a resource saving and an energy saving, it is desired strongly a high efficiency and a resource 
saving in the magnet type electric motor and generator technical field but there is not appear a satisfied technique up 

is to now. Further, there is a problem that a strong magnetic flux magnet, for example, which is exemplified by a neo- 
dymium magnet, is performed recently before the footlights and such a magnet is very high cost in comparison with a 
f errite magnet and has a limitation for the purpose aspect and at the same time has a limitation for the resource aspect. 
[0004] Accordingly, in the present invention, It has paid to an attention in which an improvement in the magnetic flux 
density of an air gap portion formed between a rotor and a stator in the magnet type electric motor and generator 

20 relates directly to the performance improvement. 

Summary of the Invention: 

[0005] The objects of the present invention are to solve the problems in a magnet type electric motor and generator, 
25 which arc (1) an arrangement of magnets for increasing the magnetic flux of an air gap, (2) a concentration of the 
magnetic flux to an air gap, and (3) a shape and a productivity of an iron core structure, etc.. 

[0006] The means for solving the problems to attain the above stated objects of the present invention will be explained 
in order. 

30 (1) The arrangement of the magnet for increasing the magnetic flux of the air gap 

[0007] To attain the magnetic flux increase of the air gap, there are one case in which it is carried out using a single 
magnet every magnetic pole and another case in which it is carried out by combining plural magnets every magnetic 
pole. 

3S [0008] First of all, the case of the single magnet will be explained. A radial shape slit for inserting the magnet is 
provided on a respective iron core, and the magnet can be adjusted in a radial direction, in particular when the magnetic 
flux is formed to strengthen, a strong magnetic flux magnet or a magnet being fully inserted to the slit in the radial 
direction is used. 

[0009] Further, by employing a structure in which the magnet can be attached to and detached from the slit, it is 
40 possible to carry out an alternation and an adjustment of the characteristics of the magnetic type electric motor and 
generator. 

[0010] Next, in the case of the single magnet, since there are limitations about the structure and the magnetic force, 
the magnetic force of the air gap is tried to strengthen further, the combination of plural magnets is used every magnetic 
pole, or a length of the slit to the axial direction is formed longer than a length of an axial direction of the stator (a length 
45 of the iron core). 

[001 1 ] Or it is utilized an empty space enable to put to a practical use, accordingly it is possible to carry out effectively 
the increase in the magnetic flux of the air gap. 

[0012] Further, when the empty space has a limitation, a three-dimensional space of the magnetic pole is put effec- 
tively to a practical use, and to a whole face or to a part of the face of the three-dimensional space the magnet is 
50 arranged organically and the magnetic flux can be concentrated and can be increased to the air gap portion. 

(2) The concentration of the magnetic flux to the air gap 

[0013] In a case where the radial shape slit for inserting the magnet is provided on the iron core of the respective 
55 magnetic pole : it is possible to carry out that the radial direction length of the slit is formed longer than the circumferential 
length per one magnetic pole of the air gap portion or it is carry out the length of the iron core for inserting the magnet 
is formed longer than the axial direction length of the stator, etc., accordingly the magnetic force of the magnet's own 
can be strengthened. 
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[0014] Namely, it is necessary to form long the axial direction length of the iron core to have the area of the magnetic 
generation side of the magnet more than K (half) against a facing area of the stator to the rotor per one magnetic pole. 
[001 5] To attain above, the iron core of the respective magnetic pole is formed with a complete separate structure 
or an incomplete structure in which the necessary minimum combination of the iron cores is confined mechanically or 
the combination is formed using the non-magnetic body etc.. Accordingly, it is essential to not leak as soon as possible 
the magnetic flux except for the air gap. It is one manner in which the constitution members except for the iron core 
are unified using almost non-magnetic bodies. 

(3) The shape and the productivity of the iron core 



[0016] In ordinary in a case of a mass production the iron core is generally to comprise an integrated structure. 
However, to form effectively the concentration of the magnetic flux of the air gap the iron core is formed with the 
separation structure every the respective magnetic pole. Further, the rotor iron core and the stator iron core, both have 
different axial direction lengths, are not suited economically for the integration production, it is necessity to employ an 
15 individual production according to the separation structure of the iron core. 

[0017] Further, the magnet insertion iron core has the constant magnetic field and as a material for the iron core a 
high cost material such as a thin silicon steel plate of the winding iron core is unnecessary but a block material such 
a thick plate and a cast body can be used, and in the latter case accordingly it is profitable from a cost aspect. 

20 Brief Description of Drawing: 
[0018] 

Fig. 1A is a partial cross-sectional view of a magnet type generator in which a magnet is extended to an axial 
25 direction of one embodiment according to the present invention; 

Fig. 1B is a partial cross-sectional view of a magnet type generator in which a magnet is extended to an axial 
direction according to the prior art; 

Fig. 2A-2F are cross-sectional explanation views of a magnet type rotor of an outer rotor and magnet type generator 
and explanation views of the magnetic flux concentration of the air gaps of six embodiments according to the 
30 present invention; 

Fig. 3A-3F are cross-sectional explanation views of a magnet type rotor of an inner rotor and magnet type generator 
and explanation views of the magnetic flux concentration of an air gap of six embodiments according to the present 
invention; 

Fig. 4A is a plan view showing one embodiment of a division iron core structure of the magnet type rotor of the 
35 outer rotor and magnet type generator; 

Fig. 4B is a plan view showing another embodiment of a division iron core structure of the magnet type rotor of 
the outer rotor and magnet type generator; 

Fig. 5A is a cross-sectional view showing an example in which a cage type rotor portion ol the outer rotor and 
magnet type generator is formed; 
40 Fig. 5B is a plan view of a side plate and a bar of the cage type rotor portion of the outer rotor and magnet type 

generator of one embodiment according to the present inventbn; 

Fig. 5C is a plan view of a side plate and a bar of the cage type rotor portion of the outer rotor and magnet type 
generator of one embodiment according to the present invention; 

Fig. 5D is a cross-sectional view of a stator, an iron core, the side plate of the outer rotor and magnet type generator 
45 of one embodiment according to the present invention; 

Fig. 6A is a cross-sectional view showing a magnet type generator, in which magnets are arranged at a whole of 
a three-dimensional face in a case where a magnetic pole space is limited, of one embodiment according to the 
present invenlion; and 

Fig. 6B is a cross-sectional view showing of the magnet type generator shown in Fig. 6A of one embodiment 
50 according to the present invention. 

Description of the Invention: 

[0019] Hereinafter, an outer rotor and magnet type generator having magnets as a magnet type generator of one 
55 embodiment according to the present invention will be explained referring to the drawings. 

[0020] Fig. 1 A shows an outer rotor and magnet type generator and Fig. 1 A is a cross-sectional structure view of a 
magnet type generator having a magnet type rotor portion according 1o the present invention. On the other hand, Fig. 
1 B shows a cross-sectional structure view of a conventional magnet type generator having a cylindrical type rotor 



3 



BNSDOCID: <EP. „ 1003267A2 I > 



EP 1 003 267 A2 

portion according to the prior art. 

[0021] As shown in Fig. t B, the conventional magnet type generator 1 ' comprises a cylindrical type magn t rotor 2\ 
a stator 3', a shaft 4* tor driving the rotor 2\ bearing members 5' for supporting the shaft 4\ a bearing holding pipe 6' 
to which the bearing members 5' and the shaft 4' are inserted, an electric power supply cord 7\ end brackets 8', and 
s an outer frame 10'. 

[0022] On the other hand, as shown in Fig. 1 A, in this embodiment according to the present invention, the magnet 
type generator 1 comprises a magnet type rotor 2, a stator 3, a shaft 4 for driving the rotor 2, bearing members 5 for 
supporting the shaft 4, a bearing holding pipe 6 to which the bearing members 5 and the shaft 4 are inserted, an electric 
power supply cord 7, end brackets 8, an outer frame 1 0, a division iron core 1 3, a magnet 1 4, a side plate 1 8 and a bar 1 9. 

10 [0023] In this embodiment according to the present invention, when the rotor 2 is driven by a power source from an 
outside portion, to the coil which is wound to the stator 3 the voltage is generated to proportional to a rotation number 
and the electric power supply cord (an electricity taken-out cord) 7 when the load such as the resistance load is con- 
nected, then the current flows and an electricity power is supplied. The generation voltage of the coil is proportional to 
the magnetic flux density of the air gap formed between the stator 3 and the rotor 2 and also is proportional to a rotation 

15 number. 

[0024] Paying an attention to a fact in which the heightening of the magnetic flux density of the air gap relates largely 
to the performance improvement and the efficiency improvement of the magnet type generator 1 , the present invention 
is devised a structure in which the characteristics of the magnet type generator 1 can be improved remarkably. 
[0025] Further, since the axial direction length of the rotor magnet is lengthened and since an empty space in an 

20 interior portion of the magnetic type generator 1 is put to a practical use as possible, and further since a magnet area 
is formed largely even in a low cost and a weak magnetic flux magnet, without forming an outer diameter of the rotor 
2 not very large, similar to the case where the strong magnetic flux magnet is used as an economical structure (about 
1/3 size structure), in which the characteristics of the magnet type generator 1 can be improved remarkably 
[0026] Next, the improvement idea for increasing the magnetic flux of the air gap in the magnet type generator 1 

2S according to the present invention will be explained referring to Figs. 2A-2F and Figs. 3A-3F. Each of Figs. 2A-2F is 
an embodiment of the outer rotor and magnet type generator and each of Figs. 3A-3F is an embodiment of an inn r 
rotor and magnet type generator. 

[0027] In a cross-sectional view shown in Fig. 2 A of the outer rotor and magnet type generator, the rotor portion 2 
is constituted by a motive power transmission outer frame 1 0 of a non-magnetic material rotor 2, six division iron cores 

30 1 3, and six magnets 1 4. 

[0028] In the above stated case, in a case where a portion a of a side of the stator 3 of the magnet 14 and a portion 
b of a side of the outer frame 10 and a space 16, which is sandwiched by the outer frame 10 and the iron core 13, are 
constituted by the air or a non-magnetic body (the case of the iron core complete separation structure). 
[0029] Or even in a case where the above stated portions a, b and the space 16 are compelled to constitute by the 

35 iron core 13 and the side plate 18 (a case where it is compelled to constitute by a ferro-magnetic body and a case of 
the iron core incomplete separation structure) from an aspect of the rotor structure, the magnetic resistance is formed 
largely to not appear a leakage of the magnetic flux, accordingly the leakage of the magnetic flux from the end portions 
of the magnet 14 (the portions facing to the stator 3) can be prevented. 

[0030] Since two times of the length in the radial direction of the magnet 14 is formed longer than the length in a 
40 circumferential direction of per one magnetic pole of an air gap portion of the iron core 13, the magnetic flux of the air 
gap portion can be formed larger than the magnetic flux of the magnet 14. 

[0031] Further, similarly in a case where the outer diameter of the rotor 2 is not formed large and in a case where 
the strong air gap magnetic flux is tried to obtain using the weak magnetic flux magnet, the length in the axial direction 
of the iron core 13 is tried to form long and by utilizing the empty space an effective area of the magnet 14 is formed 

45 to larger than an area of the air gap portion, accordingly the magnetic flux concentration effect according to the present 
invention can be attained and this links to the remarkable performance improvement of the magnet type generator 1 . 
[0032] A polarity of the magnet 14 is formed against one iron core 1 3 as shown in Fig. 2 A to face the same polarity 
and the magnet 14 is inserted closely atlachably to and delachably from the slit, which is formed between two adjacent 
iron cores 13, to hardly form a gap in the circumferential direction between the iron core 13. 

so [0033] Further, when the gap is formed, to the gap an adjustment plate made of the ferro-magnetic body or th 
powder like magnetic body (it can employ a liquid like magnetic fluid) is inserted or filled up, accordingly the magn tic 
resistance can be made small to the utmost. 

[0034] In this connection, with respect to the difference in performance ol the existence of the ferro-magnetic body 
such as the iron etc. at a portion and b portion in one example of the magnet typ gen rator, th re is a data of two 
55 times - three times output difference. When the magnet exits, the output is about 600 W and when the magnet does 
not exist according to the present invention the output is improved to 1800 W Further, the space 16 works largely a 
role of the magnetic flux concentration of the magn t type generator. 

[0035] By the employment of the attachment and detachment structure of the magnet according to the present in- 
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vention the magnet having the same magnetic force is changed the length in the radial direction and the magnet having 
the same length is changed the magnetic force and the length in the radial direction, accordingly the alternation and 
adjustment in the characteristics of the magnet type generator can be performed easily. 

[0036] Fig. 2B shows an example in which the magnets 14a and 1 4b having the different strength are inserted into 
the slit and this structure is effective to the change of the magnetic distribution of the air gap and the strength for the 
magnetic force. In Fig. 2C, the structure is effective to make homogeneously (constant) the magnetic flux distribution 
of the magnet type generator and a cross-section of the magnet 14* is a trapezoid form. 

[0037] In Fig. 2D,'the magnet 14 in which the magnet having the same strength is increased two (2) sheets per one 
magnetic pole and this structure is effective further to the magnetic force improvement of the air gap, accordingly the 
remarkable performance improvement of the magnet type generator can be expected. In Fig. 2E, two kinds magnets 
14a' and 14b' are employed and a main magnet is the magnet 14a' and using this magnet 14a' the magnetic field of 
the air gap can be determined, further using the magnet 14b 1 a minute adjustment of the magnetic field can be earned 

[0038] Fig. 2F is a construction example in which by combining the magnets 14a" shown in Fig. 2C, for example, 
is according to the present invention with the conventional cylindrical magnet 14b" the strong air gap magnetic field of 
the magnet type generator can be expected. 

[0039] It is effective to obtain the strong air gap magnetic flux by combining the weak magnetic flux magnet and 
when the axial direction length and the empty space etc. are combined, the magnet structure having the more strong 
and economic characteristics of the magnet type generator can be obtained. 

20 [0040] Each of Figs. 3A-3F shows an inner rotor and magnet type generator and this generator has a reversal struc- 
ture of the outer rotor and magnet type generator as shown in Figs. 2A-2F and basically since the structure shown in 
this embodiment is same to the structure shown in Figs. 2A-2F, the explanation thereof will be omitted. 
[0041] In Fig. 3A. the inner rotor and magnet type generator is constituted by a housing 20, a non-magnetic body 
holder 21 , a stator 22. division iron cores 23, magnets 24, a shaft 25, and spaces 26. 

25 [0042] In Fig. 3B, the inner rotor and magnet type has magnets 24a and magnets 24b. In Fig. 3C, the inner rotor and 
magnet type has magnets 24'. In Fig. 3D, the inner rotor and magnet type has magnets 24. In Fig. 3E, the inner rotor 
and magnet type has magnets 24a 1 and magnets 24b 1 . In Fig. 3E, the inner rotor and magnet type has magnets 24a» 
and magnets 24b'. In Fig. 3F, the inner rotor and magnet type has magnets 24a" and magnets 24b". 
[0043] Further, the above stated explanation is exemplified to the magnet type generator, however the same tech- 

30 nique will be adopted naturally to the magnet type electric motor. Further, the principle of this magnetic force concen- 
tration obtained by the present invention can be adopted the every electric motor in which other magnets are used. 
For example, such an electric motor is a pancake type electric motor, a linear motor, and a magnet apparatus and 

machine, etc.. 4 
[0044] Fig. 4A is a plan view showing one example of a division iron core 30 of a rotor of an outer rotor and magnet 

35 type generator. Three slits 31 are provided facing to the stator and the air gap. 

[0045] With this construction, in a case where the magnet rotor is used in a windmill type generator in which a 
synchronization electric motor and a thrust force type propeller, without use of a complicated and high cost electronic 
circuit, to able to activate by its own ability, it can form a cage type rotor and a winding type rotor which are used in a 
simple induction electric motor etc.. 

40 [0046] The activation is performed as a single phase or a multi-phase induction electric motor. To increase the acti- 
vation torque, the slit shape is changed variously, accordingly it is possible to correspond, for example a deep groove 
slit, according to the demands. 

[0047] Fig. 4B is a plan view showing another example of a division iron core 30' of a rotor of an outer rotor and 
magnet type generator. Three slits 31 ' are provided facing to the stator and the air gap, and both ends of the iron core 
45 30' are cut off and such cut-otf portions are indicated by a numeral reference 32*. The generation of the magnetic flux 
of the air gap at these cut-off portions 32' can be lessened extremely. The reversal loss is exemplified by the eddy 
current loss etc. during the reversal time according to the alternation current which flows into the coil of the stator during 
the high rotation lime, such a reversal loss can be attained by the simple cut-off form 32' of the iron core 30'. An electric 
angle of the cut-off portion 32' is requested by a following formula. 



so 



ss 



an electric angle = 180° - [2n x phase number to 
be excited / (pole number of rotor x phase number 
of electric motor)} (degree) 

[0048] Further, accompanying with the cut-off portions 32*. with a ratio of 1 80° / (1 80 - electric angle of cut-off portion) 
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degree, it is possible to increase the magnetic flux density and without the large down of the charact ristic, accordingly 
the loss can be down. 

[0049] Namely, in the division iron core 30' with the magnet arrangement, a part of the magnetic pole is cut off, and 
according to the above stat d electric angle of the cut-off portion 32*, the conversion loss during the magnetic pole 
5 change-over time is reduced according to only the iron core structure 30'. 

[0050] Fig. 5A-5D show embodiments of the present invention in which using the structure shown in Fig. 4A a cage 
type rotor is formed to the outer rotor and magnet type generator. 

[0051] This outer rotor and magnet type generator is constituted by an outer frame 10, a stator 1 2, division iron cores 
13, magnets 14, a shaft 15, non-magnetic spaces 16, side plates 18, and bars 19. 
io [0052] The construction of a rotor portion of the cage type rotor is shown in Fig. 5B and Fig. 5C and this rotor portion 
is made of a conductive body such as aluminum and brass etc.. One body construction of the rotor portion is formed 
using two side plates 1 8 and plural bars 1 9 according to the faucet processing manner and the die casting processing 
manner, etc.. 

[0053] The rotor bars 1 9 are formed by the skewing and then the activation characteristic of the cage type rotor can 
is be improved, further the stator 12 is formed by the skewing and naturally it is possible to improve the activation char- 
acteristic. 

[0054] In a case where the magnet 1 4 according to the present invention is extended to an axial direction, as shown 
in Fig. 5B, the iron core 13 is divided by the side plate 18. However, as shown in Fig. 5C, when the length to a radial 
direction of the side plates 18 is formed short to the utmost, a cross-sectional area of the side plate 18 is formed the 
20 same and Ihe side plate 1 8 is extended to the axial direction and is arranged to an inner peripheral face of the division 
iron core 1 3 (in the case of the inner rotor type to an outer peripheral face). 

[0055] Further, to concentrate the magnetic flux from the magnet which is extended to both sides to the air gap, since 
the side plate 18 is arranged on step-wise portions 32 of the division iron core 13 shown in Fig. 5D which is provided 
to prevent the leakage from the end face of the stator 12, accordingly the affect to the magnetic path can be lessened. 
25 [0056] Fig. 6A and Fig. 6B arc embodiments in which in a case where the space for arranging the magnetic pole is 
limited in the magnet type electric motor and the generator etc. as shown in the example of Fig. 2F, utilizing the limitation 
magnetic pole space the magnet is arranged organically at a whole or a part of the three-dimensional face, the magnetic 
flux is concentrated at the maximum. 

[0057] The combination magnet can be formed with one body structure, when it is possible to be formed structurally 
30 on a part of thereof. For example, a magnet 14a" shown in Fig. 2F and a magnet 14d, which is arranged to the axial 
direction at the magnetic pole, are formed with a ring shape and are formed with one body structure, accordingly the 
productivity of the magnet can be heightened. 

[0058] Further, a magnet 14c or a magnet 1 4b" are combined and they can be formed with a cap shape. The cylindrical 
shape magnet 14c is arranged to the outer peripheral portion of the magnetic pole, and at this outer periphery an iron 

35 core 13a for forming the magnetic path of the magnetic flux is arranged. Further, at an outer side of the magnet 14d 
an iron core 1 3b is arranged, and then the magnet 14d can work effectively to flow the magnetic flux. 
[0059] The polarities of all of these magnets are set and are arranged in N, S as shown in Fig. 6A to concentrate the 
magnetic flux to all of the air gaps. Further, to the respective magnet it is carried out naturally that the non-magnetic 
space is provided suitably to make the short circuit and the magnetic flux and the leakage at the minimum. 

40 [0060] As explained in above, the present invention can provide a technique in which the shape of the magnet and 
the iron core of the magnet type rotor of the magnet type electric motor and generator and, in particular in accordance 
with the axial direction size and the arrangement and further the structure etc. of the magnets, the magnetic flux of the 
air gap can be improved remarkably and the performance and the efficiency of the magnet type electric motor and 
generator can be improved remarkably 

is [0061] Further, in particular in the case of a small type apparatus and machine in which the outer appearance shape 
is limited and the arrangement and the space of the magnetic pole are limited, etc., using the ferrite magnet etc. having 
the low cost and the plenty in the resource, the epoch-making technique of the economical magnet type electric motor 
and generator. 

[0062] According to the present invention, in the magnet type electric motor and generator, the performance and the 
50 efficiency having the strong magnetic flux magnet represented by the earth metal magnet such as neodymium etc. can 
be attained. 



Claims 

55 

1. A magnet type electric motor and gen rator characterized in that 

to increas and adjust the magnetic flux of an air gap formed between a stator and a rotor according to a 



6 

RNSnOClO cFP 1 003267 A2 1 > 



EP 1 003 267 A2 

magnet, a radial shape siit for inserting a single magnet or plural magnets is provided on a respective magnetic 
pole iron core, 

an adjustment of a length in a radial direction of the magnet and an attachment and a detachment of the 
magnet is carried out freely, and 
5 by a strength and an alternation of a length of the magnet and by a combination of plural magnets which have 

different magnetic forces to a radial direction and an axial direction, etc, an alternation and an adjustment of 
characteristic of the magnet type electric motor and generator is carried out easily. 

A magnet type electric motor and generator characterized in that 

an axial direction length of a radial shape slit for inserting a magnet is formed longer than an axial direction 
length of a stator to which a winding is performed or an axial direction of a rotor, 

the length of said radial shape slit is increased in proportion to an increased length of the magnetic flux of an 
air gap formed between the stator and the rotor, and 

at the same time a difference in the length of said radial shape slit and in an area is formed a several times 
as long; 

thereby using a cheap ferrite magnet, the air gap magnetic flux similar to a neodymium magnet is realized. 

3. A magnet type electric motor and generator characterized in that 

in a case where a space is limited to arrange a magnet, using a whole or a part of a three-dimensional face 
of a magnetic pole of plural magnets of a respective magnetic pole, said plural magnets are arranged organ- 
ically, and 

a concentration of the magnet flux of an air gap formed between a stator and a rotor is exhibited with the 
maximum. 

4. A magnet type electric motor and generator according to claim 1 , characterized in that 

to generate effectively the magnetic flux of the air gap, said iron core at a magnet arrangement portion is 
formed completely with a division structure, 

further at a portion of said division iron core which is projected to the axial direction, at least one step-wise 
portion is provided, a leakage of the magnetic flux except for the air gap is lessened to the utmost, and 
from an independence of winding use iron cores having different axial direction lengths and further said iron 
core is manufactured economically. 

5. A magnet type electric motor and generator having a division iron core according to claim 4, characterized in that 

a slit for forming a conductive body portion to be driven by the rotation magnetic field, 
in a case the axial direction length of said radial shape siit for inserting the magnet is lengthened, to form an 
40 activation use rotor at least one side of an axial direction end portion of said iron core is cut off, and 

to a cut-off portion, a side plate of said rotor conductive body portion and a winding terminal are arranged. 

6. A magnet type electric motor and generator characterized in that 

to lessen a loss of a magnet in a division iron core structure, to adjust a gap between a radial shape slit and 
45 the magnet, a thin sheet comprised of at least one selected from a f erro-magnetic body, magnetic powders, ferro- 

magnetic fluid etc. are used. 

7. A magnet lype eleclric motor and generator characterized in that, 

so in a case where an outer appearance shape size is limited and in a case where using a high output and a 

cheap and magnetic flux weak magnet a comparative high performance characteristic is tried to obtain, except 
for an iron core, almost of components are constituted using a non-magnetic body, and 
all of an empty space is occupied by said iron core. 

ss 8. A magnet type electric motor and generator characterized in that, 

the magnetic flux generated by a magnet is generated effectively to an air gap portion formed between a stator 
and a rofor, and 
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to generate the magnetic flux of the air gap, an iron cor in a magn t arrangement portion is formed with a 
completely division structure. 

A magnet type electric motor and generator according to claim 8 characterized in that, 

to said division iron core, a slit for forming a conductive body portion is provided lo be driven by the rotation 
magnetic field. 

A magnet type electric motor and generator characterized in that, 

in a division iron core having a magnet arrangement, a part of the magnetic pole is cut off, and 

an electric angle of said cut-off portion is expressed by an electric angle of a following formula, 

thereby a conversion loss during a magnetic pole change-over time is reduced according to only an iron core 

structure 

an electric angle = 180° - {2n x phase number to 
be excited / (pole number of rotor x phase number 
ol electric motor)} (degree) 
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FIG. 6A 
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